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YTH TRANSLATION 
Awards for Hitachi Super-TFT 


Super-TFT Award Commemoration 


March 13, 1997 


Award List 


1) 


1996 Nikkei BP Technical Award* Grand prize 


(April 1996) 


"Super-TFT Technology: Capable of realizing the CRT comparative 
image qua 1 i ty " 


Hitachi Co., Ltd. 


Katsumi Kondo, Chief Researcher 


Hitachi Research Center, Image 
Device Research Division 
Electron Tube & Device Division 
Image Development Center 
Electron Tube & Device Division 
Image Development Center 


Masuyuki Ohta, Technical Staff, 


Masato Oh-e, 


Technical Staff 


2) Television Society, Inc., Fujio Commemorative Award (May, 1996) 
"Development of Super-TFT LCD with an ultra-wide viewing angle" 
Super-TFT Development Group. Hitachi Co > , Ltd. 
Representative? Katsumi Kondo 


3) Advanced Display of the Year 7 96 

Display Module Section, Grand Prix (July 1996) 

(Sponsored by: Display and Imaging and 
Co-sponsored by: Lead Exhibition Japan, Ltd.) 

"Large screen size and high precision super-TFT technology with an 
ultra— wide viewing angle" 

Hitachi Co, , Ltd, 

(Katsumi Kondo, Hiroyuki Mano, Masuyuki Ohta, and Masato Ob-e) 
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YTH TRANSLATION 
Awards for Hitachi Super-TFT 


1996 

Nikkei BP Technical Award 
Grand prize 


"Super-TFT Technology" 
Capable of realizing the CRT comparative image quality" 


Hitachi Co . , Ltd . 


Mr. Katsumi Kondo, Chief Researcher, Hitachi Research Center, Image 

Device Research Division 

Mr* Masuyuki Ohta, Technical Staff, Electron Tube & Device Division 

Image Development Center 

Mr. Masato Oh-e, Technical Staff, Electron Tube & Device Division 

Image Development Center 


The Technology above was selected for the said award of the 
1996 Nikkei BP Technical Award. 
Here the award is presented. 


ApriJ 5, 1996 

Nikkei Business Publications, Inc. 

Represent at i ve , Pres iden t 
Takashi Suzuki (seal) 
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YTH TRANSLATION 
Awards for Hitachi Super-TFT 


Fujio Commemorative Award 
To; Super-TFT Development Group, Hitachi Co . , Ltd. 


You have cooperated for the research in order to fundamentally 
improve the viewing angle characteristic which has been the 
disadvantage of the liquid crystal displays, developed a new liquid 
crystal display constitution combining the transverse electric field 
liquid crystal and the TFT technology, and proved the practicability 
thereof. 

The viewing angle in the super-TFT liquid crystal display with the 
ultra-wide viewing angle of the present research exceeds 140 degrees, 
and we anticipate that it will make a great contribution to the future 
development of the image display system* 

Here the Fujio Commemorative Award is presented. 


May 15, 1996 

Television Society, Inc. 
Pres ident 

Mikio Takagi (seal) 
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YTH TRANSLATION 
Awards for Hitachi Super-TFT 


Official Commendat ion 

The First Advanced Display of the Year '96 
Display Module Section 
Grand Prix 

" Super-TFT Techno logy 1 ' 
Capable of realizing the CRT comparative Image quality" 

Hi tachi Co . , Ltd . 


You have developed the most superior technology and product of the 
past year which will make a great contribution to the development of 
the display industry. 

By honoring your accomplishment, the award is presented here, 


July 3, 1996 
Sponsored by: Display and Imaging 
Co-sponsored by: Lead Exhibition Japan, Ltd. 

Science Communication International Co. , Ltd 
Martin B. Gordon, President (seal) 
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Verfahren zur Erzeugung eines Pllissigkristall-Bauelementes 
mit verdrillter Struktur 

Anwendungsgebiet der Erfindung 

Die Erfindung be tr if fx die Erzeugung von Plussigkristall-Bau- 
elementen mit verdrillter Struktur, wie sie in der Elektronik 
und in Systemen zur Inf orraationsdarstellung benotigt werden* 

Charakteristik der bekannten technischen Lbsungen 

Ss 1st, wie von G. Porte in J- Physique 37 (1976) 1245, ^8 
(1977) 509 und 39 (1978) 213 beschrieben, bekannt, Plussig- 
kristall-Bauelemente mit verdrillter Struktur zu erzeugen* 
Hiernach befindet sich zwischen zwei Glasplatten 'eine Fllis- 
sigkristallschicht , die 'anter dem EinfluB der Plattenoberf la- 
clien so deformiert wird, daB die Ebene iiirer Deformation unge 
fahr senkxecht zu den Glasplatten liegt und die Neigung der 
Plussigkxistallmolekiile nahe der einen Platte umgekehxt zu 
jener an der and ex en ist. Urn eine Verdrillung in eine 180°- 
Struktur der Pliissigkxistallschicht herbeisufuhren, muB die 
Neigung jener Molekule, die sich in der Nahe der Glasplatten 
befinden, eine be3timmte, gegenubex der Uormalen zur Platte 
gemessene kritische GroBe uberschreiten . Dies wird durch den 
gleichzeitigen EinfluB einer vorher auf die Platteninnenseit e 
auf getragenen Schicht einer oberf lachenaktiven Substanz und 
• der beim Einfullen entstehenden ?lussigkri3tallstroinung auf 
die Orientierung der Plussigkxistallmoleklile erreicht. 

•Nachteilig ist, daB keine Reproduzierbarkeit gewahxleist et 
werden kann und die so erseugten Pliissigkristall-Baueleniente 


/ 

mit verdrillter Struktur uber die gesamte Plache stark aus- 
gepragte Inhomogenitaten aufweisen. 

Ziel der Erfindung 

Ziel dsr Erfindung sind Pltissigkristall-Bauelemente mit ver- 
drillter Struktur mit besseren Gebrauchseigenschaf ten. 

Darlegung des We sens der Srfindung 

Die Aufgabe der Erfindung besteht darin, ein Yerfahren zur 
Erzeugung von Flussigkristall-Bauelementen mit verdrillter 
Struktur anzugeben, die sich durch gute Reproduzierbarkeit 
und Homogenitat uber die gesamte Plache auszeichnen. 

Diese Aufgabe wird dadurch gelost, daB in bekannter Weise 
zwischen zwei Glasplatten eine Fliissigkristallschicht ange- 
ordnet ist, die unter dem EinfluB der Plattenoberf lachen so 
deformiert wird, daB die Scene ihrer Deformation ungefshr 
senkrecht zu den Glasplatten liegt und die ITeigung der Pliis- 
sigkristailmolekiile nahe der ein en Platte umgekehrt zu jener 
an der anderen ist. 

Erf indungsgemaB wird an die Plussigkristallschicht mit posi- 
tiver dielektrischer Anisotropie ( > 0) und einer anf ang- 
lichen Deformation vom Verbiegungstyp ein in Richtung zu den 
Glasplatten ungefahr parallel wirkendes elektrisches Peld an- 
gelegt, dessen Starke S unter dem filr einen Preedericksz- 
Ubergang aotwendigen Wert E th liegt. Auf diese Weise ist es 
moglich, gut reproduzierbare und uber die gesamte Plache homo 
gene Plussigkristall-Bauelemente mit verdrillter Struktur zu 
erhalten* 

A u s f uhr ung sbeispiel 

Nachstehend soil die Srfindung an ein em Ausf uhrungsbeispiel 
erlautert vverden. Wie Pig. 1 und 2a zeigen, ist zwischen den 
beidSh Glasplatten 1 und 2 eine Plussigkristalischicht 3 mit 
positiver dielektrischer Anisotropie ( AC > 0) angeordnet. 
Unter dem EinfluB der Plattenoberf lachen ist diese Schicht 
deformiert, wobei ihre Def ormationsebene etwa senkrecht zu 


- 3 - 


den Glasplatten 1 und 2 liegt. Die Neigung der Plussigkri- 
stallmolekule nahe der einen Platte ist umgekehrt au jener 
an der anderen una ihre Crientierung in der Schichtmitte ist 
ungefahr senkrecht zu den Giasplatxen (Deformation vom Vsr- 
biegungstyp) . Llitteis der Blektroden 4, die in geeigneter 
Weise auf den Innenseiten der Plat ten angeordnet sind, wird 
gemaB Fig. 2b an die Pliissigkristallschicht ein parallel zu 
den Glasplatten gerichtetes elektrisches Peld angelegt. Ist 
dessen Feldstarke 3 geringer als jene (3 th )» die fiir d en 
Preederickss-libergang notwendig ist, verandert sich die an- 
fangliche Deformation der Schicht und geht von der Verbie- 
gung in eine Verdrillung um 180° uber. 


Erf indurig sans pru ch 


Verfahren zur Erzeugun'g eines Fllissigkristall— Baue lenient es 
mit verdrillter Struktur, bei dem .sich zwischen zwei Glas- 
platten eine ?liissigkristallschicht befindet, die untsr dern 
EinfluB der Plat tenob erf iachen so deformierx 1st, daib die 
Def oraatioasebene etv/a senkr echt zu den Glasplat ten stent 
und die Neigung der Flussigkristaliinolekule nahe der einen 
Platte umgekehrt zu jener an der anderen ist, gekennzeich- 
net dadurch, dai3 an die Flussigkristallschicht mit positiver 
dieiektrischer Anisotropie und einer anfanglichen Deforma- 
tion vom Verbiegungstyp ein ungefahr parallel zu den Platten 
ausgerichtetes elektrisches Peld angelegt wird, dessen Stark 
unter einem fiir den Freedericksz-Ubergang notwendigen Wert 
liegt • 
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Process for producing a liquid-crystal component having 
a twisted structure 

The invention relates to a process for 
producing liquid-crystal components for use in the area 
of electronics and in systems for information display. 
The object of the invention is to indicate a process 
for producing liquid-crystal components having a 
twisted structure which are distinguished by good 
reproducibility and homogeneity over the entire area. 
The object is achieved in accordance with the invention 
by subjecting a liquid-crystal layer which is arranged 
between two glass plates and has a positive dielectric 
anisotropy and an initial deformation of the bend type, 
to an electric field which is aligned approximately 
parallel to the plates and whose strength is below a 
value which is necessary for the Freedericksz 
transition . 


Process for producing a liquid-crystal component having 
a twisted structure 

Field of the invention 

The invention relates to the production of 
liquid-crystal components having a twisted structure, 
as required in electronics and in systems for informa- 
tion display. 

Characteristics of the technical solutions 
It is known, as described by G. Porte in 
J. Physique 22 (1976) 1245, 23. (1977) 509 and 22. (1978) 
213, to produce liquid-crystal components having a 
twisted structure. According to this, a liquid-crystal 
layer is located between two glass plates and is 
deformed under the influence of the plate surfaces in 
such a way that the plane of its deformation is 
approximately perpendicular to the glass plates and the 
tilt of the liquid-crystal molecules close to one plate 
is opposite to that at the other. In order to effect a 
twist into a 180° structure of the ; liquid-crystal 
layer, the tilt of each molecule located close to the 
glass plates must exceed a certain critical value 
measured against the perpendicular to the plate. This 
is achieved by the simultaneous effect of a layer of a 
surfactant applied in advance to the insides of the 
plates and the liquid-crystal flow, produced on 
filling, toward alignment of the liquid-crystal mole- 
cules. 

It is disadvantageous that reproducibility can- 
not be ensured, and the resultant liquid- crystal compo- 
nents having a twisted structure have markedly 
different degrees of inhomogeneity over the entire 
area . 

Aim of the invention 

The aim of the invention are liquid- crystal 
components having a twisted structure and improved 
service properties. 


Description of the essence of the invention 

The object of the invention is to indicate a 
process for producing liquid-crystal components having 
a twisted structure which are distinguished by good 
reproducibility and homogeneity over the entire area. 

This object is achieved by arranging, in a 
known manner, a liquid-crystal layer between two glass 
plates, which layer is deformed under the effect of the 
plate surfaces in such a way that the plane of its 
deformation is approximately perpendicular to the glass 
plates, and the tilt of the liquid-crystal molecules 
close to one plate is opposite to that at the other. 

In accordance with the invention, an electric 
field acting in the direction approximately parallel to 
the glass plates with a strength E below the value E th 
necessary for a Freedericksz transition is applied to 
the liquid-crystal layer having positive dielectric 
anisotropy (Ae>0) and an initial deformation of the 
bend type. In this way, it is possible to achieve 
highly reproducible liquid-crystal components having a 
twisted structure which are homogeneous .over the entire 
area . 

Illustrative embodiment 

The invention is explained below with reference 
to an illustrative embodiment. As shown by Fig. 1 and 
2a, a liquid-crystal layer 3 having positive dielectric 
anisotropy (Ae>0) is arranged between two glass plates 
1 and 2. Under the influence of the plate surfaces, 
this layer is deformed, its deformation plane being 
approximately perpendicular to the glass plates 1 and 
2. The tilt of the liquid-crystal molecules close to 
one plate is opposite to that at the other, and their 
alignment in the centre of the layer is approximately 
perpendicular to the glass plates (deformation of the 
bend type). By means of the electrodes 4, which are 
arranged in a suitable manner on the insides of the 
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plates, an electric field aligned parallel to the glass 
plates is applied to the liquid-crystal layer as shown 
in Fig. 2b. If its field strength E is lower than that 
(E th ) necessary for the Freedericksz transition, the 
initial deformation of the layer changes and is 
converted from bend into a twist of 180°. 


Claim 

Process for producing a liquid-crystal compo- 
nent having a twisted structure, in which a liquid- 
crystal layer is located between two glass plates and 
5 is deformed under the influence of the plate surfaces 
in such a way that the plane of deformation is approxi- 
mately perpendicular to the glass plates, and the tilt 
of the liquid-crystal molecules close to one plate is 
opposite to that at the other, characterized in that an 
10 electric field which is aligned approximately parallel 
to the plates and whose strength is below a value which 
is necessary for the Freedericksz transition is applied 
to the liquid-crystal layer having positive dielectric 
anisotropy and an initial deformation of the bend type. 

15 
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Process for producing a liquid- crystal component having 
a twisted structure 

The invention relates to a process for 
producing liquid-crystal components for use in the area 
of electronics and in systems for information display. 
The object of the invention is to produce liquid- 
crystal components having a twisted structure which are 
distinguished by good reproducibility and homogeneity 
over the entire area. The object is achieved in 
accordance with the invention by subjecting a liquid- 
crystal layer which is arranged between two glass 
plates and has a positive dielectric anisotropy and an 
initial deformation of the splay type, to an electric 
field which is aligned approximately parallel to the 
plates and whose strength is above a value which is 
necessary for the Freedericksz transition. 


Process for producing a liquid-crystal component having 
a twisted structure 

Field of the invention 

The invention relates to the production of 
liquid-crystal components having a twisted structure, 
as required in electronics and in systems for informa- 
tion display. 

Characteristics of the technical solutions 
It is known, as described by G. Porte in 
J. Physique 22. (1976) 1245, 23. (1977) 509 and ^2. (1978) 
213, to produce liquid-crystal components having a 
twisted structure. According to this, a liquid- crystal 
layer is located between two glass plates and is 
deformed under the influence of the plate surfaces in 
such a way that the plane of its deformation is 
approximately perpendicular to the glass plates and the 
tilt of the liquid-crystal molecules close to one plate 
is opposite to that at the other. In order to effect a 
twist into a 180° structure of the liquid-crystal 
layer, the tilt of each molecule located close to the 
glass plates must exceed a certain critical value 
measured against the perpendicular to the plate. This 
is achieved by the simultaneous effect of a layer of a 
surfactant applied in advance to the insides of the 
plates and the liquid-crystal flow, produced on 
filling, toward alignment of the liquid-crystal mole- 
cules. 

It is disadvantageous that reproducibility can- 
not be ensured, and the resultant liquid-crystal compo- 
nents having a twisted structure have markedly 
different degrees of inhomogeneity over the entire 
area. 

Aim of the invention 

The aim of the invention are liquid-crystal 
components having a twisted structure and improved 
service properties . 
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Description of the essence of the invention 

The object of the invention is to indicate a 
process for producing liquid-crystal components having 
a twisted structure which are distinguished by good 
reproducibility and homogeneity over the entire area. 

This object is achieved by arranging, in a 
known manner, a liquid- crystal layer between two glass 
plates, which layer is deformed under the influence of 
the plate surfaces in such a way that the plane of its 
deformation is approximately [lacuna] to the glass 
plates, and the tilt of the liquid-crystal molecules 
close to one plate is opposite to that at the other. 

In accordance with the invention, an electric 
field acting in the direction approximately parallel to 
the glass plates with a strength E above the value E th 
necessary for a Freedericksz transition is applied to 
the liquid-crystal layer having negative dielectric 
anisotropy (As<0) and an initial deformation of the 
splay type. In this way, it is possible to achieve 
highly reproducible liquid-crystal components having a 
twisted structure which are homogeneous over the entire 
area . 

Illustrative embodiment 

The invention is explained below with reference 
to an illustrative embodiment. As shown by Fig. 1 and 
2a, a liquid-crystal layer 3 having negative dielectric 
anisotropy (Ae<0) is arranged between two glass plates 
1 and 2. Under the influence of the plate surfaces, 
this layer is deformed, its deformation plane being 
approximately perpendicular to the glass plates 1 and 
2. The tilt of the liquid-crystal molecules close to 
one plate is opposite to that at the other, and their 
alignment in the centre of the layer is approximately 
parallel to the glass plates (deformation of the splay 
type). By means of the electrodes 4, which are arranged 
in a suitable manner on the insides of the plates, an 
electric field aligned parallel to the glass plates is 
applied to the liquid-crystal layer. If its field 
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strength E is greater than that of E th , this deformation 
of the splay type is converted into the bend type (Fig. 
2b) , where the alignment of the molecules close to the 
glass plates is retained, but in the centre of the 
layer becomes virtually perpendicular to the plates. At 
a field strength of E < E th or if the field disappears 
(E = 0) , the deformation of the bend type relaxes to 
give a twist into a 180° structure of the liquid- 
crystal layer (Fig. 2c) . 
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Claim 

Process for producing a liquid-crystal compo- 
nent having a twisted structure, in which a liquid- 
crystal layer is located between two glass plates and 
5 is deformed under the influence of the plate surfaces 
in such a way that the plane of deformation is approxi- 
mately perpendicular to the glass plates, and the tilt 
of the liquid-crystal molecules close to one plate is 
opposite to that at the other, characterized in that an 

10 electric field which is aligned approximately parallel 
to the plates and whose strength is above a value which 
is necessary for the Freedericksz transition is applied 
to the liquid-crystal layer having negative dielectric 
anisotropy and an initial deformation of the splay 
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